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Overview:

• Project aims

• Management need

• Decision support tools

➢ RESTORE beta version

➢ Waterway factsheets

➢ Riparian guidelines

Tools are online at the CRC website



Project aims:

Goals

▪ To develop tools that support regional decisions to 
optimise the management and restoration of urban 
waterways over a range of scales

▪ To create a platform that houses knowledge and makes it 
available to practitioners

Project B2.2/3

“Protection and restoration of urban freshwater 
ecosystems: informing management and planning ”



The tools connect:

Run the RESTORE TOOL to 
prioritise ecosystem components 

for repair

Use the FACTSHEETS to 
identify strategies and actions at 
the catchment and the site that 

are most suitable

If ‘Riparian’ is a priority 
component use the RIPARIAN 

GUIDELINES to prioritise
actions

Implement actions, monitor and 
evaluate success



Background:

Urban Stream Syndrome

Flashy scouring flows
Increased flow volume
High water temperature

High nutrient & pollutant levels
Eroded channel

Decline in retention of organic matter
Low biodiversity particularly sensitive 

species



Generic management:

• Stream restoration is typically generic

Physico-chemical WQ
Hydrology
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• Position along the river continuum

• Regional setting

• Urban constraints and practices now and into 

the future

Tailored management:



Framework: Management goal includes 
‘holistic repair’





RESTORE Scope:

▪ assists managers to prioritise their on-ground effort once a restoration site has been identified
"what type of restoration efforts are likely to deliver us the best ecological return for this site/reach?“

▪ assumes that stakeholders have agreed that ecological integrity is an aspirational goal for the site

▪ has been designed for flowing freshwaters

▪ has been designed for an urban and peri-urban context

▪ facilitates dialogue among stakeholders about the focus of on-ground actions

▪ creates a transparent platform to document why decisions were made

▪ is a repository of scientific evidence to broaden knowledge and build institutional capacity

▪ is simply that - a tool (assumptions, limitations)

▪ should be particularly helpful in data-limited situations and can identify knowledge gaps for future research 

The TOOL:



Prioritisation:

The tool prioritises the 9 ecosystem 

components using three criteria:

▪ Importance to natural ecosystem function

▪ Stress due to urbanisation / land use change

▪ Potential for recovery

Low 
management 

incentive

High 
management 

incentive

Physico-chemical WQ
Hydrology

Longitudinal Connectivity Geomorphology Vertical ConnectivityNutrient Water Quality Riparian Lateral ConnectivityBiota

Management effort will yield the largest ecological 
return when it targets ecosystem components that: 
(i) exert significant influence on the ecosystem 
function of the site, (ii) are highly altered, and (iii) 
have a good capacity for recovery



Running the tool:

There are 126 questions in 4 tabs

Fill in blue cells

▪ 2-3hrs for 4 case studies (40min each)
▪ Questions grouped
▪ Useful resources (GIS layers) and staff
▪ Document decisions



Output:



Example:
Question: There are 4 urban stream sites across Melbourne that have been identified 
as important for rehabilitation. Each site has different environmental and urban 
characteristics. Which ecosystem components should be the priority of on-ground 
activity at the different sites? 



Next steps:

The OUTPUT from the TOOL will have revealed which ecological components are a priority for 
repair. You now need to decide what on-ground actions to implement to fix the priority ecological 
components, and you need to monitor to learn if your efforts have been successful or not.

Which on-ground actions should you implement?

Can you work in the catchment or just at the site?

Go to the urban waterway factsheets

Go to the Riparian guidelines



Urban waterway factsheets:

Conceptual diagrams created by J Middleton
Ooid scientific  https://ooidscientific.com/

https://ooidscientific.com/


Urban waterway 

factsheets:

Each factsheet provides

▪ Strategies
▪ Actions

▪ Information
▪ Guidelines

Approach:

Some strategies will be more suitable than others given 
urban constraints – read through the strategies and cross 
ones off that aren’t appropriate

Some actions will be more suitable than others given your 
setting. Cross of the actions that aren’t appropriate.

Short list of actions. Decide with team members which ones 
you will implement. Use factsheets to find guidelines for 
implementation.







Strategy 1. Reduce flow volume and velocity

Strategy 2. Reduce fine & promote coarse sediment

Strategy 3. Allow the channel to self-adjust

Strategy 4. Mitigate erosion caused by infrastructure

Strategy 5. Stabilise the bank

Strategy 6. Increase geomorphic complexity

Strategy 7. Restore connection to floodplain



Strategy 1. Assist the instream movement of 
water and biota

Strategy 2. Assist the terrestrial movement of 
semi-aquatic biota



Strategy 1. Protect floodplain land & riverine 
wetlands

Strategy 2. Improve water flow between the 
channel & floodplain



Strategy 1. Repair the height of the water 
table

Strategy 2. Slow flow

Strategy 3. Promote hydraulic diversity

Strategy 4. Improve the permeability of bed 
material







Strategy 1. Increase nutrient uptake in the riparian zone

Strategy 2. Increase nutrient processing in the 
hyporheic zone

Strategy 3. Increase nutrient processing instream (excl. 
hyporheic)

Strategy 4. Minimise nutrient release from sediments





Strategy 1. Keep the water as cool as possible

Strategy 2. Keep oxygen levels high

Strategy 3. Reduce non-nutrient pollutants

Strategy 4. Improve water clarity





Strategy 1. Create/protect refuges from high flow within 
the site

Strategy 2. Improve the quality of instream habitat

Strategy 3. Reduce negative interactions with non-
native species

Strategy 4. Translocate native fauna

Strategy 5. Protect from fire







Processes that support the instream environment

1. Light and temp regulation

2. Nutrient processing and sediment trapping

3. Bank stabilization

4. Flood attenuation

5. Channel adjustment

6. Trophic subsidies

7. Aquatic habitat

Processes that support the terrestrial environment

8. Riparian vegetation

9. Terrestrial habitat

10. Terrestrial corridor

Riparian processes and their importance to waterway health:



Natural 

importance



Stress due to urbanisation:



RARC: rapid assessment of riparian condition

Similar to DWER
riparian veg theme 
score

Estimating 

stress



Potential for 

recovery



Prioritisation of riparian processes:

Step 1: determine which riparian processes are most important given 

the local and regional setting

Step 2: estimate how stressed the riparian processes are (RARC)

Step 3. assess the potential recovery of the various ecological 

processes



Prioritisaton of on-ground actions:



Design guidelines:

For each riparian process

▪ Strategies
▪ Actions

▪ Information and possibly guidelines

Some strategies will be more suitable than 
others given urban constraints

Some actions will be more suitable than 
others given your setting



PhD Student: Jen Middleton undertaking research in Perth (other supervisors: Pauline Grierson, Neil Pettit)
• Distribution of nutrients in the water and sediment of urban and agricultural creeks importance of 

catchment factors (imperviousness, land use change) importance of site vegetation

• Carbon fluxes in sandy urban streams. Is the carbon (DOM) from anthropogenic or natural (algae, 
leaves) sources? Is the type of carbon driven by landuse? How bioavailable is this carbon?

• Role of microbes in the breakdown of native and non-native leaf litter in urban streams
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Questions about tools:   leah.beesley@uwa.edu.au

Contact me if you trial RESTORE or use the factsheets



Questions:

Other collaboration with DWER: eflows Canning, Fitzroy River




